The γ-ray blazar 3C 279 was monitored on a nearly daily basis with IUE, ROSAT and EGRET for three weeks between December 1992 and January 1993. During this period, the blazar was at a historical minimum at all wavelengths. Here we present the UV data obtained during the above multiwavelength campaign. A maximum UV variation of ∼50% is detected, while during the same period the X-ray flux varied by no more than 13%. At the lowest UV flux level the average spectrum in the 1230-2700Å interval is unusually flat for this object ( α U V ∼ 1). The flattening could represent the -2 -lowest energy tail of the inverse Compton component responsible for the X-ray emission, or could be due to the presence of a thermal component at ∼20000 K possibly associated with an accretion disk. The presence of an accretion disk in this blazar object, likely observable only in very low states and otherwise hidden by the beamed, variable synchrotron component, would be consistent with the scenario in which the seed photons for the inverse Compton mechanism producing the γ-rays are external to the relativistic jet.
Introduction
The blazar 3C 279 (z = 0.538) is a strong emitter at all energies, and one of the two brightest sources detected by EGRET in the γ-rays (Hartman et al. 1992; Wehrle et al. 1998; Mattox et al. 1997) . Studies of its UV and X-ray emission (Bonnell, Vestrand, & Stacy 1993; Shrader et al. 1994; Koratkar et al. 1998; Makino et al. 1989 ) have detected remarkable variability on a range of time scales from days to years. Its UV spectrum exhibits strong, broad, high-ionization emission lines (Netzer et al. 1994; Koratkar et al. 1998) , albeit not so luminous and broad as typically found in quasars, which makes this source intermediate between BL Lac objects and highly polarized quasars. The spectral energy distribution of 3C 279 has two broad humps peaked at far-infrared and MeV frequencies, and identified, according to the general interpretation of blazar continua, with synchrotron radiation and inverse Compton scattering, respectively, in a relativistic jet (Ulrich, Maraschi, & Urry 1997 ).
In the past few years, 3C 279 has been selected for simultaneous radio-to-γ-ray monitoring. The coordination of space-and ground-based observing facilities yielded the richest multiwavelength variability data ever obtained for a blazar (Maraschi et al. 1994; Wehrle et al. 1998) . The γ-ray emission, as observed also for other blazars (PKS 1622 -297, Mattox et al. 1997 PKS 0537-441, Hartman 1996; Mkn 421, Macomb et al. 1995 , Gaidos et al. 1996 Mkn 501, Catanese et al. 1997 , Aharonian et al. 1998 BL Lac, Bloom et al. 1997) , exhibited the largest amplitude variability (up to a factor of ∼100) within the electromagnetic spectrum on different time scales. However, these campaigns have not been able to determine the nature of the photons upscattered to the highest energies through the inverse Compton mechanism, and the origin of the γ-ray flares, a major puzzle of blazar physics.
Different scenarios have been proposed (see also Ghisellini & Maraschi 1996) : the seed photons for the inverse Compton scattering can belong to an optical-UV radiation field internal to the jet (synchrotron photons; e.g., Maraschi, Ghisellini, & Celotti 1992) or external (accretion disk or broad emission line region; Dermer & Schlickeiser 1993; Sikora, Begelman, & Rees 1994) . The latter might be viable in sources for which isotropic thermal and/or line emission is important, as compared with the beamed, non-thermal radiation. The strong emission lines observed in 3C 279 might provide the inverse Compton seed photons, which raises however a further question about the powering mechanism of the line emitting gas. The small variability of the Lyα emission line of 3C 279, at least on long time scales, points to a modestly variable ionizing source (Koratkar et al. 1998 ). This could be more likely a source of thermal origin, such as an inner disk, rather than the beamed radiation produced within the relativistic jet. In fact, if a jet illuminates the line emitting gas clouds, its beamed highly variable emission would produce rapid and large changes in the line flux, although only over a narrow velocity range. These could be responsible for the fast γ-ray continuum variations (Ghisellini & Madau 1996; Wehrle et al. 1998) , however, short time scale (days or hours) line variability has been poorly studied, and never observed so far, in 3C 279.
The UV continuum of 3C 279 usually has a power-law shape and is rather steep, revealing its non-thermal origin. It is due to the radiation losses of the highest energy relativistic electrons injected in the jet. However, if the inverse Compton scattered photons are radiated from a disk, or from a broad line region powered by a disk, this component ought to be observed, at least when the synchrotron emission is quiescent. Therefore, 3C 279 in a low state is a good candidate for studying the underlying thermal emission component.
In this paper, we concentrate on the IUE monitoring of 3C 279 conducted during the EGRET observations in Phase 2 (December 1992-January 1993), when the source was in a low multiwavelength emission state, and Phase 3 (December 1993 -January 1994 . Some of the data were shown in Maraschi et al. (1994) , Koratkar et al. (1998) , and Wehrle et al. (1998) . We present here the results of an improved, systematic analysis of the IUE data and compare them with X-ray results from the coordinated ROSAT PSPC and ASCA observations conducted during the EGRET pointings in Phases 2 and 3, respectively. The X-ray data have been previously presented by Sambruna (1997, ROSAT) and Kubo et al. (1998, ASCA) . Our independent re-analysis of these data yielded completely consistent results, therefore we refer the reader to those papers for a detailed description of the reduction and analysis.
In § 2 we present the IUE observations and data analysis, in § 3 we describe the UV spectral shape, also in relation to the simultaneous optical and X-ray data, and the light curves, and in § 4 we discuss these results and review the correlation of historical UV light curves of 3C 279 with the X-ray and γ-ray light curves.
IUE Data Acquisition, Reduction and Analysis
Low dispersion spectra of 3C 279 were taken, in both IUE wavelength ranges, 1230-1950Å and 2000-3000Å, from 1992 December 19 to 1993 January 10, and only at short wavelengths on 1993 December 24 and 25 (see Journal of Observations in Table 1 ). The source was in a very faint state, so that the signal was weak relative to the background. Inspection of the line-by-line LWP spectral images reveals contamination from solar scattered light longward of ∼2750Å (Caplinger 1995 , and references therein). The NEWSIPS method for the spectral signal extraction, which has been adopted for the implementation of the IUE Final Archive, was modified to handle noisy, background-contaminated, low signal-to-noise ratio spectra. The extraction routine uses a default profile (point source in the present case) instead of the empirical cross-dispersion profile (Imhoff 1996) . This avoids erroneous flux values for uncontaminated regions of the spectrum, and also minimizes the contribution of the spatially extended solar flux. Therefore, we used for our analysis the NEWSIPS extracted spectra. This extraction routine includes a camera head amplifier temperature correction and a time-dependent sensitivity degradation correction (see Nichols & Linsky 1996, and Garhart et al. 1997 , where spectral flux calibration is also discussed). A recent improvement of the sensitivity degradation correction has been considered for the SWP spectra taken after January 1993 (Garhart et al. 1997; Garhart 1998; Imhoff 1997) . For this reason, we re-analyzed also the two SWP spectra (53261 and 56635) of 3C 279 taken after the campaigns discussed in this paper (see Table 1 ). Cosmic rays in individual spectra were removed, and regions affected by camera artifacts were discarded (Crenshaw, Bruegman, & Norman 1990) . We estimated the flux levels in the SWP and LWP spectra by averaging the signal in 200Å-wide bands around the effective wavelengths of 1750Å and 2600Å for SWP and LWP spectra, respectively. These fluxes, along with their 1-σ uncertainties estimated as in Falomo et al. (1993) , are reported in Table 1 and, after correction for Galactic reddening (see below), in Figure 1b (LWP only).
We have also compared our UV fluxes with those reported in Maraschi et al. (1994) , using the same wavelength intervals and extinction value. While the SWP signal is consistent within the errors, the LWP signal reported earlier is almost a factor of 2 higher than presently found. We ascribe this discrepancy to the different spectral extraction. The method used by Maraschi et al. is likely to have significantly underestimated the solar light contamination, resulting in higher LWP source fluxes.
The expected interstellar extinction in the direction of 3C 279 due to Galactic neutral hydrogen is A V ≃ 0.13 mag, corresponding to a column density N HI = 2.22 × 10 20 cm −2 (Elvis, Lockman, & Wilkes 1989) , assuming a gas-to-dust ratio N HI /E B−V = 5.2×10 21 cm −2 mag −1 (Shull & Van Steenberg 1985) and a total-to-selective extinction ratio A V /E B−V = 3.1 (Rieke & Lebofsky 1985) . Pairs of SWP and LWP spectra taken close together in time were de-reddened with the extinction curve of Cardelli, Clayton, & Mathis (1989) , and fitted to simple power-law models through an iterative, chi-squared minimization routine, by avoiding wavelengths dominated by Lyα emission at the redshift of the source (1850-1880Å), the noisy regions shortward of 1230Å and between 2000 and 2400Å, and the wavelength interval longward of 2700Å, which is contaminated by solar scattered light. The best-fit energy indices α U V (f ν ∝ ν −α ) are reported in Table 2 , as are the reduced χ 2 values for each fit (χ 2 ν ). A photometric uncertainty of 1.25% has been added in quadrature to the statistical error associated with each fitted flux (see Edelson et al. 1992 ).
The χ 2 ν values for the power-law fits are generally not satisfactory. This is probably due to the fact that the errors associated with IUE spectral fluxes might be underestimated (see Urry et al. 1993 ). However, we tried instead fits with a black-body model to the merged spectra in the same wavelength interval used for the power-law fits. The results are reported in Table 2 . The χ 2 ν values are still not satisfactory, though systematically smaller than those associated with the power-law model fits. No fit to single SWP or LWP spectra was attempted because the former are too noisy for a reliable measurement of the spectral index, and for the latter the wavelength baseline is too narrow.
For comparison with the NEWSIPS method, we also retrieved and analyzed the spectra of 3C 279 of January 1993 extracted with the recently developed INES routine and available in the IUE archive at Vilspa (Loiseau & Schartel 1998) . Power-laws have been fitted to the pairs of simultaneous SWP and LWP spectra after excluding the above wavelength intervals and de-reddening the data. The results are reported in Table 2 .
The χ 2 ν values obtained by fitting power-laws to INES extracted spectra are smaller than those of NEWSIPS spectra. We note however that spectral flux distributions derived from the INES extraction are systematically higher than the NEWSIPS, with differences in the SWP spectra being marginally significant, and those in LWP spectra being much larger (up to 100%). This results in steeper spectral indices for fitted power-laws on average ( α U V ≃ 1.5 ± 0.2, see Table 2 ), although still flatter than expected, based on the emission state (see §3.1 and cfr. with Table 3 ). The fact that the NEWSIPS LWP flux smoothly connects with the simultaneous optical data (Fig. 4) makes us suspect that the INES routine removes the contribution of the scattered light only partially, thus yielding significantly higher LWP fluxes than NEWSIPS does. Therefore, we prefer the NEWSIPS extraction. We also stress that at the present flux levels, slight differences in the background estimate either in the SWP or LWP camera can lead to dramatic differences in the extracted signal.
Results

The Ultraviolet Spectral Shape
The power-law fit to the quasi-simultaneous pairs of NEWSIPS extracted SWP and LWP spectra yields a much flatter energy index ( α U V ≃ 1.0 ± 0.2) than generally measured in the 1230-3000Å range for this source ( α U V ≃ 1.5; Webb et al. 1990; Edelson et al. 1992; Bonnell et al. 1994; Shrader et al. 1994) . We investigated whether this can be ascribed to the more limited wavelength range used here (1230-2700Å instead of 1230-3000 A), or to a mismatch between the SWP and LWP spectra due to the NEWSIPS extraction routine or the calibration. To this purpose, we retrieved all the pairs of quasi-simultaneous (within ∼1 day) NEWSIPS SWP and LWP spectra of 3C 279, fitted them jointly in the 1230-2700Å interval, and compared our results (see Table 3 ) with those of the above authors (who used different extraction methods), finding a very good agreement. In the last line of Table 3 are reported the results of the fit to the joined simultaneous SWP and LWP spectra taken in the last IUE campaign of 3C 279 (Jan-Feb 1996, Wehrle et al. 1998) , during which the UV flux was 3 times higher, which indicate a spectral slope steeper than those reported in the previous studies. We conclude the difference in spectral shape is real, not an artifact of the analysis. (Note that the extinction correction adopted here, A V = 0.13, is the same as or higher than in previous analyses of the UV data. Therefore, to rule out de-reddening as a cause of spurious spectral flatness, we report in Table 3 the best-fit spectral indices for both observed and de-reddened spectra.) We also checked that no saturated spectra had been taken prior to each of our SWP exposures, which could have caused spurious residual flux adding up to the signal from 3C 279, and verified that the background in a region of the image very close to the object spectrum was not underestimated during spectral extraction. Although the signal-to-noise ratio of these spectra is rather low, we find no instrumental explanation for the unusual flatness of the spectrum and so we conclude it has a physical origin.
In Figure 2 we show the available UV data (both from IUE and the HST Faint Object Spectrograph, FOS) of 3C 279, corrected for Galactic absorption and averaged, to increase the signal-to-noise ratio, according to flux level at the different epochs of observation (see caption). Superposed are the best fit power-law curves for each state. These fits show that the power-law slope flattens in the very low state of January 1993, as opposed to a general spectral steepening with decreasing flux seen at the other epochs, when the emission state was higher. The extremely low spectrum of January 1995 is also shown: it is similarly flat. Figure 3 shows the flux versus the spectral index for all the spectra in Figure 2 . We have estimated the UV flux in a way independent of the fitted spectral index, to avoid introducing spurious correlation between the two quantities. For IUE spectra, the UV flux is the geometrical mean of the SWP signal at 1750Å and the LWP signal at 2600Å, therefore it refers to an effective wavelength of ∼2130Å. Uncertainties have been derived as in Edelson et al. (1992) . For HST spectra, the flux at 2130Å has been directly measured. The figure illustrates clearly the spectral steepening accompanying the flux decrease, and, at a flux of ∼1 mJy, the reversal of this trend.
Comparison with the Optical Spectral Shape
To better characterize the spectral behavior of 3C 279 and elucidate the cause of the anomalous UV spectral flatness, we compared the UV data of January 1993 with optical BVRI photometry performed quasi-simultaneously (within ∼12 hours) with the IUE observations (Grandi et al. 1996) . In Table 2 we report the indices, along with χ 2 ν values, of power-laws fitted to the optical data only, optical and LWP, and optical, LWP and SWP. (For these fits, the UV data have been grouped in ∼100Å bins.) These parameters indicate that (1) the slopes of optical spectra are significantly steeper than those of the simultaneous UV spectra; (2) the indices of optical spectra are very similar to those of combined optical and LWP spectra, while (3) they are steeper than those of combined optical, LWP and SWP spectra. This suggests that the LWP spectra are consistent with the extrapolation of the optical to UV wavelengths, but that shortward of ∼2000Å a remarkable spectral flattening occurs.
The optical-UV spectral shape therefore suggests the presence of an emission component appearing at ∼2000Å superposed on that producing the optical and near-UV flux. One obvious candidate is thermal radiation from an inner accretion disk. Fitting the 1230-2700Å flux distribution to a black-body model yields fit parameters for the four spectra consistent at the 2-σ level (Table 2) , and an average temperature of ∼20000 K. Note that the black-body model fits have slightly smaller χ 2 ν values than the power-law fits. However the very small difference, and the fact that χ 2 ν values might be too high due to an underestimate of the IUE flux errors, do not allow us to select the correct model based only on the χ 2 . As a consistency check, black-body fits to the higher state average spectra reported in Figure 2 all give worse χ 2 ν values than power-law fits.
Comparison with the X-ray Spectral Shape
We also explored whether the UV spectral flattening observed in January 1993 could have affected the simultaneously measured soft X-ray spectrum. The energy index for the ROSAT spectra in December 1992-January 1993 has an average α X = 0.85 ± 0.05 (0.1-2.4 keV), with very small variability (Sambruna 1997) . ASCA observations one year later yield a significantly harder spectrum ( α X = 0.65 ± 0.07 in the range 2-10 keV, with a χ 2 ν = 0.57; Kubo et al. 1998 ) than the ROSAT one, but spectral variability between the two epochs is hard to assess, because of the difference in the energy ranges of the ROSAT and ASCA detectors, which are only partially overlapping. If temporal variability could be excluded, the observed difference would suggest that the spectrum hardens with energy in the 0.1-10 keV range. This is supported by the fact that the slope of the ASCA spectrum in the 0.7-10 keV energy range is 0.75 ± 0.03, namely softer than between 2 and 10 keV. The average spectral change between the UV and X-ray simultaneous spectra in January 1993 is ∆α ∼ 0.2. We also retrieved and analyzed the so far unpublished ASCA spectra of 3C 279 taken in December 1994-January 1995, obtaining a fitted spectral index α X = 0.64 ± 0.04 (χ 2 ν ≃ 1) in the 2-10 keV range. Including the softest energies in the fit (0.7-2 keV) does not result in a significantly different slope (the parameter N HI was fixed at the Galactic value).
In the first four panels of Figure 4 we report the de-absorbed simultaneous optical-to-X-ray energy distributions of 3C 279 in January 1993, along with the black-body fit to the average IUE spectrum (fitted temperature T = 20000 ± 1000 K, χ 2 ν = 0.8). In the fifth panel we show a brighter state, for comparison, from the IUE-SWP and ASCA spectra in December 1993, and the average IUE-LWP spectrum of January 1996 (see caption to Fig.  2) , which, albeit non-simultaneous with the SWP data, pertains to an emission state of similar level. No optical data at this epoch are available. The bright UV spectrum follows a power-law and any (flat) thermal component, if present at the level seen one year earlier, is not detectable.
Light Curves and Correlations
The UV flux at 1750Å does not vary significantly during the first campaign (Jan 93), but increases by almost a factor of 3 the next year (Table 1 ). There is also a variation of ∼45% between the latter two observations in December 1993. At longer UV wavelengths (2600Å), for which sampling is available only during the first campaign, the flux varies day-to-day by 20-30%, if one excludes the 3-σ upper limit on 1992 December 27 (Fig.  1b) . Including the upper limit, the maximum variation is more than 50% in a week. For comparison, the optical flux steadily increases during the monitoring by a factor 2.5 or more (Fig. 1a) . The ROSAT light curve shows a ∼13% amplitude flare of 2 days duration at the beginning of the campaign and a symmetric, larger (20% flux change from low to high state), slower ( < ∼ 10 days including increase to maximum and decrease to initial state), and better sampled flare toward the end (Fig. 1c ). An increase of ∼50% is observed between the average ROSAT flux at 1 keV (∼ 1 µJy, Sambruna 1997) and that recorded by ASCA one year later (∼ 1.5 µJy, limiting the comparison to the soft energy band of ASCA, 0.5-2 keV).
We used the Discrete Correlation Function (DCF, Edelson & Krolik 1988) to study the correlation between X-ray emission and spectral slope during the ROSAT campaign ( Fig.  2c and Table 2 of Sambruna 1997). The DCF amplitude curve (Fig. 5) has a minimum at a positive time-lag of ∼2-3 days, suggesting that the flux increase leads the flattening of the spectral shape (hard lag).
Discussion
A Possible Thermal Origin of the Ultraviolet Radiation in the Low State
We have observed 3C 279 at UV wavelengths at two epochs separated by one year, simultaneously with X-and γ-ray observations. During the first epoch (Dec 92-Jan 93), the source was in one of its dimmest UV states ever. (The absolutely lowest state was reached in January 1995, see Table 1 and Fig. 2 .) At the second epoch (Dec 93), the UV flux was a factor of 3 higher.
The archival IUE observations of 3C 279 suggest anticorrelation of the UV flux and spectral slope (flatter spectrum for brighter flux) at high or moderate emission levels, but the opposite behavior -positive correlation -at lower emission states. Indeed, at the lowest fluxes, the IUE spectral index is much flatter, α U V ∼ 1, than ever before seen. The high signal-to-noise ratio HST-FOS data support this reversal of trend, in that the 1992 spectrum, which corresponds to a lower state than that seen with the FOS in 1996, has also a slightly flatter slope. The flat slope of the IUE spectra can be fitted with a black-body model, with temperature T ∼ 20000 K, but, because of the faintness of the source, it is impossible, based only on the goodness of the fits, to rule out a power-law model in favor of a black-body or other thermal (curved) model. The optical spectrum is smooth and likely produced by synchrotron radiation (Grandi et al. 1996) , with a slope α opt ∼ 1.8-2.0. Thus, significant spectral flattening occurs in the UV range. If the UV spectrum were also due to the synchrotron mechanism it would imply a relativistic electron distribution that flattens sharply at higher frequencies whereas the electron distribution generally steepens progressively at higher frequencies due to radiative losses. Moreover, the optical flux varies with much higher amplitude than the UV (Fig. 1) , which is also opposite to what is expected in a pure synchrotron model. It is possible that the flattening of the UV spectrum observed in the low state is due to a contribution of inverse Compton scattering extending to the UV wavelengths. However, the fitted temperature of the black-body model and the luminosity derived from the fitted normalization (see below) make it plausible that the low state UV spectrum is produced by thermal emission from an accretion disk with a temperature T ∼ 20000 K. At soft X-ray energies the contribution of the black-body component falls off rapidly, and at 0.1 keV is negligible (∼ 10 −20 of the total flux), but one cannot exclude a significant contribution in the X-rays under the hypothesis of a more complex model, like a multi-temperature disk.
The spectral flattening observed in the 1230-2700Å range at very low UV continuum levels, an uncommon feature in blazars, is typical of radio-quiet quasars. Quite plausibly it could be the signature of a thermal, quasi-isotropic component, perhaps a disk, which is normally swamped by the non-thermal, highly variable, beamed continuum of 3C 279. This "Seyfert-like" component would be visible in the UV only in very low states, namely when the contribution of the synchrotron radiation is less important. (The quality of the present UV data does not allow us to disentangle the two contributions by means of composite fits.) This could also explain the smaller variability observed in the UV than in optical light, under the assumption that the disk emission is not variable on time scales less than a few years. The observation of a still weaker flux in January 1995 at the shorter UV wavelengths (Fig. 2) suggests some yearly variability of this thermal component, albeit modest. Observation of wavelength dependent polarization in the UV could confirm the thermal interpretation if it is markedly different in the low state.
Assuming that a single black-body is a good approximation for the UV emission, and using the fit parameters obtained for the average IUE spectrum, at z = 0.538, with H 0 = 65 km s −1 Mpc −1 and q 0 = 0.5, the fitted normalization of the black-body corresponds to a luminosity L U V ∼ 2 × 10 45 erg s −1 (if isotropic) and to a linear size of the emitting region of ∼1 light day, consistent with the range of UV luminosities of typical quasars (Elvis et al. 1994) and with the inner dimensions of an accretion disk in an active galactic nucleus (Rees 1984) , respectively. Theoretically, the presence of an accretion disk has been invoked as the hidden power source of the broad Hα emission line in BL Lac (Corbett et al. 1996) . The absence of intensity variations in the strong, broad Lyα emission line of 3C 279, as opposed to the high amplitude variability of the UV continuum, also argues for the presence of an accretion disk powering the broad line region (Koratkar et al. 1998) . If this were the case, the UV photoionizing flux provided by our fitted black-body component (∼ 1.4 × 10 −12 erg s −1 cm −2 ) would account for the observed Lyα line intensity (∼ 6.5 × 10 −14 erg s −1 cm −2 ) assuming values normally expected in AGNs for the covering factor of the broad line clouds (∼5%, e.g., Netzer 1990 ).
The fitted temperature of the black-body, 20000 K, implies an emission peak at rest frame wavelength ∼1500Å, in the range between the so-called "blue bump", seen in quasars and interpreted as accretion disk emission, and the soft X-ray excess, exhibited by several Seyfert galaxies and generally identified as the high energy tail of the blue bump itself (see Kolman et al. 1993; Czerny & Elvis 1987; reviews by Bregman 1990 and . A suggestion of an optical excess was found in a few blazars (Brown et al. 1989 ) and a blue bump has been clearly observed in at least one of them, 3C 345 (Bregman et al. 1986 ), in the radio-loud quasar 3C 273 (Shields 1975; Ulrich 1981) , and in the radiogalaxy 3C 120 . For 3C 273 and for another radio-loud quasar, B2 1028+313, a soft X-ray excess has been detected (Masnou et al. 1992; Grandi et al. 1997; Haardt et al. 1998 ).
Multiwavelength Light Curves and Spectra
Multiwavelength variability (Maraschi et al. 1994; Wehrle et al. 1998; Maraschi 1998) suggests that the broad-band spectrum of 3C 279 at radio-to-UV wavelengths and at X-and γ-ray energies is produced by synchrotron radiation and inverse Compton scattering, respectively. This is supported by the soft, power-law optical and UV continuum and by the flat spectra observed at medium and hard X-rays (Makino et al. 1989; Kubo et al. 1998; Lawson & McHardy 1998) . The spectral variability seen above ∼2 keV is small, consistent with the fact that the X-rays are produced through inverse Compton scattering of relativistic electrons with small Lorentz factor, whose energy distribution slope is not expected to vary on short time scales. In fact, our analysis of the ASCA spectra of December 1994-January 1995 yields an energy index identical to or not significantly different from those found at other epochs. The anticorrelation between UV flux and spectral index variations, predicted by models based on radiative cooling (Celotti, Maraschi, & Treves 1991) , is instead consistent with a distribution of electrons with high Lorentz factor, which have more rapid radiative losses.
The soft X-ray spectrum appears more variable in the long term and it is softer for fainter flux (Schartel et al. 1996; Sambruna 1997) , which might indicate that other radiation processes besides inverse Compton contribute in this spectral region, like, for instance, the high energy tail of the synchrotron component. Another possible candidate is thermal radiation. Although there is no sign in joint RXTE and ROSAT HRI data of a soft X-ray excess of thermal origin in this source (Lawson & McHardy 1998) , the 0.1-2 keV spectrum measured by ROSAT in December 1992-January 1993 is steeper than that measured by ASCA in the 2-10 keV band in December 1993, which suggests the presence of an extra component at the lower energies, assuming no X-ray spectral variability between those two epochs. Moreover, in December 1993 the spectral slope in the range 0.7-10 keV was somewhat steeper than in 2-10 keV, which again points to the above suggestion.
Note that the soft X-ray flux variations precede those of the spectral index (Fig.  5) , which is the contrary of what has been observed in other blazars, like Mkn 421 and PKS 2155-304, both in X-rays (Takahashi et al. 1996; Sembay et al. 1993; Treves et al. 1999; Chiappetti et al. 1999 ) and UV (Pian et al. 1997) . In those sources the UV and X-ray emission is dominated by synchrotron radiation, and the variations at harder energies lead those at softer energies, which determines a lag of flux with respect to spectral index. In 3C 279 the non-thermal X-ray emission likely has a different origin (inverse Compton instead of synchrotron) and in addition it might be diluted by thermal radiation at the softer energies.
From the numerous multiwavelength monitorings of 3C 279 we collected the X-and γ-ray data simultaneous with IUE measurements and report in Figure 6 the UV flux at 2000Å versus the 2 keV X-ray flux (Fig. 6a) and versus the 400 MeV γ-ray flux (Fig. 6b) . When simultaneous pairs of SWP and LWP spectra were available, the flux at 2000Å was obtained from the joint power-law fit of the two spectra (see Tables 2 and 3) ; otherwise, it was obtained by extrapolating to this wavelength the available flux (Table 1 ) using the typical spectral index for the corresponding emission level (see Fig. 2 ; for January 1995, the average spectral index of January 1993 has been used). In 1991, no strictly simultaneous γ-ray and UV data are available, therefore we associated with the EGRET data of June 1991 the IUE measurements of June 1989, based on the similarity of the optical emission state in June 1989 and June 1991 (see . Both X-and γ-ray emission appears to be generally well correlated with the UV emission, although the X-ray flux varies somewhat less than the UV, very roughly as the square root of it, as found by a linear regression test, while the γ-ray flux varies roughly as the square of the UV flux. The UV-to-X-ray flux correlated variability between January 1993 and December 1993 is in agreement with this historical trend, in that the X-ray flux increased only by 50%, to be compared to the factor of 3 variation seen in the UV.
On long time scales, these correlations support both the scenario in which the inverse Compton seed photons are the synchrotron photons themselves (synchrotron self-Compton) and that in which the photons upscattered to the highest energies are provided by a source external to the jet, like radiation coming directly from an accretion disk, or reprocessed in a broad line region (external Compton). In the former case, the γ-rays are expected to vary more than the infrared-to-UV flux, due to the non-linearity of the synchrotron self-Compton mechanism (Ghisellini & Maraschi 1996) . In the latter case a linear correlation between the optical-UV and the γ-ray flux variations would be expected, but higher amplitude γ-ray variations could be reconciled with this prediction, provided the bulk Lorentz factor of the relativistic plasma varies between the observation epochs . Neither scenario can be favored against the other, the relative importance of the two depending on the bulk Lorentz factor (Ghisellini & Maraschi 1996) . The largest quasi-simultaneously measured UV and γ-ray fluxes of 3C 279 present an inverted correlation. Although this might be simply due to the non strict simultaneity of the data or to a difference in the physical parameters at the two epochs, like e.g., magnetic field and maximum electron energy (the sampling time is longer than the typical multiwavelength variability time scales), it does not exclude the possibility that, at different epochs, the γ-rays are produced through inverse Compton radiation off optical-UV photons of different origin.
On the shortest time scales (one day or less) the observed variability (the changes in the γ-rays are possibly more than quadratic with respect to UV, Wehrle et al. 1998 ) is definitely incompatible with external Compton scattering (changes in the bulk Lorentz factor are unlikely to occur on day, or shorter, time scales), and could pose difficulties also for the synchrotron self-Compton model. An alternative is the "mirror" model (Ghisellini & Madau 1996) , in which the target photons for the inverse Compton scattering consist of emission line photons produced in a small number of broad line region clouds illuminated by the relativistic jet. The rapid variations caused by the jet on the line emission can result, in the comoving frame of the jet, in more than quadratic variations in the γ-ray flux radiated via the inverse Compton mechanism.
Our proposal of a thermal component underlying the UV continuum of 3C 279 is critical for both ranges of time scales. The UV luminosity we find for the putative accretion disk responsible for this component is consistent with the estimates provided by Dermer and Schlickeiser (1993) and Sikora et al. (1994) , who interpret the high energy spectra of 3C 279 in terms of an inverse Compton scattered isotropic field radiated from a central source, an accretion disk or the broad line region. We recall that the estimated UV luminosity of the accretion disk makes it a reasonable powering source of the Lyα emission line. This line indicates the presence of broad line clouds, some of which could interact with the jet, responsible of the synchrotron continuum, and give rise to the mirror effect. Rapid fluctuations in subcomponents of the Lyα line profile would be expected in this case. Therefore, sensitive UV observations with high spectral resolution would be important for discriminating the active processes. The presence of a thermal component needs to be confirmed by more sensitive UV observations, as well as by more hard X-ray and γ-ray data, during a low state of 3C 279.
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